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KLJKUHOLDELOLW\LVDSSOLHGDQGWKH\KDYHPDGHVRPHH[SHULPHQWDODFKLHYHPHQWV>@+RZHYHUWKHUHDUH















7KH FROOLVLRQSURRI PXOWLFDUULHU FKDQQHO DFFHVV PRGH LV DGRSWHG LQ FRPPXQLFDWLRQ VR DV WR DYRLG WKH








WKH JUDQDU\ PHDVXUHPHQW DQG FRQWURO V\VWHP DV WKH 5)' QRGHV LQ WKH JUDQDU\ ZLUHOHVV QHWZRUN KDYH




































GDWDPDQDJHPHQW DQG VWDWLVWLFDO DQDO\VLV RI WKH KLVWRULFDO GDWD 7KH FHQWUDO FRQWURO QRGH LV WKHZLUHOHVV
QHWZRUN FHQWHU LQ FKDUJH RI WKH QHWZRUN HVWDEOLVKPHQW DQG PDQDJHPHQW 7KH ZLUHOHVV GDWD FROOHFWLQJ
PRGXOHLVXVHGWRUHFHLYHGDWDIURPWKHVHQVRUVDQGWUDQVPLWWKHPWRWKHFHQWUDOFRQWUROQRGHPHDQZKLOH








LQ IRXU GLIIHUHQW IODVK YHUVLRQV &&) ZLWK  .% RI IODVK PHPRU\
UHVSHFWLYHO\
&& KDV YDULRXV RSHUDWLQJ PRGHV PDNLQJ LW KLJKO\ VXLWHG IRU V\VWHPV ZKHUH XOWUD ORZ SRZHU















DFFXUDF\ DQG WHPSHUDWXUHPHDVXUHPHQW UHVROXWLRQ UHDFKHV  ć 7KH VLJQH[WHQGHG ELWV GLJLWDO
YDOXHVHULDORXWSXWLVXVHGIRUWKHPHDVXUHGWHPSHUDWXUH,WUHTXLUHVRQO\RQHSRUWZLUHIRU'6%&38
WR FRPPXQLFDWHZLWK QXPHURXV'6% ZKLFK RFFXSLHV OHVVPLFURSURFHVVRU SRUW VR WKDW LW FDQ VDYH
SOHQW\RIOHDGVDQGORJLFFLUFXLWV
+0 LV VSHFLDOL]HG IRU FRQGLWLRQV QHHGLQJ DFFXUDWH DQG UHOLDEOH KXPLGLW\ GHWHFWLRQ ,W KDV KLJK
PHDVXUHPHQWDFFXUDF\ VWDEOHDQG UHOLDEOHPHDVXULQJUHVXOW DQGD ORQJVHUYLFH OLIH ,WFRQYHUWVKXPLGLW\
LQWRDQDORJHOHFWULFDO VLJQDOZKLFK LV WKURXJKRXWSXW UHVLVWDQFH WKHQFRQYHUWHG LQWRYROWDJH VLJQDO WKDW LV
FRQYHUWHG LQWR GLJLWDO YDOXHYLD$' FRQYHUWHU 7KH KXPLGLW\ VHQVRU LV XVHG IRUPHDVXULQJ DLU KXPLGLW\
LQVLGHDQGRXWVLGHRI WKHJUDQDU\ WKH UHVXOWRIZKLFK LV WUDQVPLWWHG WKURXJK&& FKLS WR WKH FHQWUDO
FRQWUROFRPSXWHUZKLFKFRQWUROVWKHUHOD\DFFRUGLQJWRWKHPHDVXUHPHQWUHVXOWIRUZKHWKHURUQRWWRWXUQ
RQWKHYHQWLODWLRQIDQ
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 JRRG
FRQFHDOPHQWDQGPRYHDEOHLQVWDOOPHQWVXLWDEOHIRUDQWLWKHIWDODUPGHYLFH








PRQLWRULQJ URRP WKURXJK56VHULDOSRUW VRDV WR UHFHLYH VHQVRUQRGHPHVVDJH0RUHRYHUXSSHU3&
VRIWZDUH VKRXOG DFKLHYH VXFK IXQFWLRQV DV KXPDQFRPSXWHU LQWHUDFWLRQ QHWZRUN PDQDJHPHQW VHQVRU
PHVVDJHVLQNGDWDSURFHVVLQJDQGDQDO\VLVDQGGDWDEDVHPDQDJHPHQW
0VFRPQ WKHFRPPXQLFDWLRQFRQWUROSDFNDJHRI9LVXDO& FDQSURYLGH IXOO IXQFWLRQVRI VHULDO
FRPPXQLFDWLRQDEOHWRUHDGLQRUZULWHGDWDIURPRUWRVHULDOSRUWV,WLVVLPSOHDQGFRQYHQLHQWWRFRPSLOH
DQG GHEXJ SURJUDP ZLWK D IDVW GHYHORSPHQW UDWH WKXV FRQYHQLHQWO\ UHDOL]LQJ DV\QFKURQRXV VHULDO
FRPPXQLFDWLRQ EHWZHHQ XVHUV DQG WKH DSSOLFDWLRQ SURJUDP 0VFRPQ FRQWURO SDFNDJH SURYLGHV GDWD
WUDQVPLWWLQJDQGUHFHLYLQJIXQFWLRQIRUWKHDSSOLFDWLRQV\VWHPWKURXJKWKHVHULDOSRUWZKLFKLVYHU\VLPSOH

























































FROOHFWLQJDQG WUDQVPLWWLQJGDWDDQG UHFHLYLQJDQG FRQGXFWLQJ WKHFRPPDQGV ,W HPSOR\V WKHGXW\ F\FOH
RSHUDWLRQPRGHZKLOHLWLVLQVOHHSLQJPRGHZKHQQRWZRUNLQJLQRUGHUWRUHGXFHSRZHUFRQVXPSWLRQIRU




FDUULHG RXW WR WHVW WKH YDOLGLW\ RI FRPPXQLFDWLRQ SDFW FRPPXQLFDWLRQ GLVWDQFH DQG UDWH LQGH[ DQG
H[SHULPHQWDOO\ DQDO\]H DQG UDWH WKH VHQVRUV¶ DFFXUDF\ 7KH WHVW V\VWHP LV D VWDU QHWZRUN WRSRORJ\
FRQVLVWLQJRIRQHFHQWUDOFRQWUROQRGHDQGILYHVHQVRUQRGHV
7KURXJKWKHWHVWVWKHV\VWHPFDQWUDQVPLWGDWDDFFXUDWHO\DQGUHOLDEO\ZLWKWKHGDWDORVVUDWHRI$IWHU
QXPHULFDOYDOXHVRIHDFKVHQVRUQRGHZKLFKDUHUHDGDWHLJKWGLIIHUHQW WLPHVDUHDQDO\]HGDQGUDWHG LW LV




7KHZLUHOHVVPHDVXUHPHQW DQG FRQWURO V\VWHP IRU JUDQDU\ LV SXW IRUZDUG IRU WKH VDNHRI FRQWUROOLQJ
HIIHFWLYHO\ WKH HQYLURQPHQWDO WDUJHWV LQ WKH JUDQDU\ ,Q WKH V\VWHP =LJEHH WHFKQRORJ\ LV DSSOLHV WR WKH
JUDQDU\PHDVXUHPHQW DQG FRQWURO V\VWHP DQGZLUHOHVV VHQRU QHWZRUN LV XVHG WR FROOHFW DQG FRQWURO WKH
WHPSHUDWXUH DQG WKH KXPLGLW\ 7KHZLUHOHVV VHQRU QHWZRUN LV GHVLJQHG DQG WKH VRIWZDUH DQG KDUGZDUH
GHYHORSPHQW RI WKH VHQVRU QRGHV DUH DFFRPSOLVKHG ,W LV LOOXVWUDWHG E\ UXQQLQJ H[SHULPHQWV WKDW WKH
PHDVXUHPHQW DQG FRQWURO V\VWHP EDVHG RQ =LJEHH ZLUHOHVV VHQVRU QHWZRUN KDV VXFK IHDWXUHV DV KLJK
UHOLDELOLW\ VWURQJ DQWLLQWHUIHUHQFH ORZ SRZHU FRQVXPSWLRQ DQG ORZ FRVWV DQG FDQ PHHW WKH IXQFWLRQDO
UHTXLUHPHQWVIRUWKHJUDQDU\PHDVXUHPHQWDQGFRQWUROV\VWHP
$FNQRZOHGJPHQW
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